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A waveguide for shifting the phase of a signal 
s^nsmitted through it, comprising: 
a waveguide; and 

least one pair of opposing impedance wall 
structures on said waveguide that establish an impedance to 
signals Vt a resonant frequency of said waveguide and a 
higher impedance to signals having a frequency higher than 
said resonant, said wall structures presenting a primarily 
capacitive impedance to higher frequencies to shift '(lts^ 
phase . 

2. The waveguide "bf claim 1, wherein said wall structures 
present high impedance resonant L-C circuits to a resonant^ 
jxeguengLy , and a primarily capacitive impedance to a signal 
having a frequency higner than said resonant frequency. 



, wherein said wall structures 

:o 



3. The waveguide of claims 

present a high impedance Vto a signal at a resonant 
frequency which has an E f ieloL transverse to the waveguide 
axis and parallel to the wall Vtructures, and a primarily 
capacitive impedance to a signal yiaving a frequency higher 
than said resonant frequency 



4. The waveguide of claim 3, wh\rein each of said 
impedance wall structures comprises: 

a substrate of dielectric material having two sides; 

a conductive layer on one side of sa^id dielectric 
material ; 

a plurality of mutually spaced conductive\ strips on 
the other side of said dielectric material, sartsl strips 
separated by gaps and positioned parallel to\ said 
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sfev^eguide's longitudinal axis; and 

a pTTf Fn rL- i ^ ^ Ji^ , of c onductive vias extending through said 
dielectric material betweSTi^^^^id conductive layer and said 
conductive strips. ^^^^ 




The waveguide of claim 4^ wherein adjacent pairs of 
said strips present a capacitance and said dielectric 
substrate presents an inductance to said resonant frequency 
signal having an E field transverse to said conductive 
strips . 



The waveguide of claim 5, wherein said conductive 
strips and dielectric substrate (for m^ a series of L-C 
circuit^^to said resonant frequency signal having an E 
field trans^rse to said conductive strips. 

7. The waveguide or*^laim 4, wherein said conductive strips 
and said dielectric X^ubst rate present a capacitive 
impedance to a^ ^wa-u^ui a\ sign a]^ Jiaving an E field 
transverse to said conductive^strips . 



Sr 



a The waveguide of claim 1, whereiK^said impedance wall 
structures establish ^a^ resonan t^ f re&uency v for said 
waveguide, further comprising an adjustable o^^rcuit element 
connected to said waveguide to adjust saKk resonant 
5 frequency. _ mmmtmt ^ tmmmmMmmm ^^ - 



9. The waveguide of c]/&im 8, >rtf§xein each of said 
impedance wall structure/ compri^s: 
a substrate of dielectric 
a conductive l^yer on on\ 
material ; 

a plurality /of mutually spaced conductive strips on 




haying two sides; 
f said dielectric 
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the other side of said dielectric material, said strips 

being separated by gaps and positione^r parallel to said 

waveguides longitudinal axis; 

a variable capacitance across e^ch said gap; and 
a plurality of conductive vias/ extending through said 

dielectric material between said conductive layer and said 

conductive strips . 



10. The waveguide of claim..?, wherein changes in said 
variable capacitance changes/ the frequency at which said 
impedance structure presenter a high impedance. 

11. The waveguide of cYaim 10, wherein said variable 
capacitance comprises a/varactor diode having a voltage 
dependant capacitance , 



12. The waveguide of yclaim 11, wherein the capacitance of 
said diode varies inversely with the verTtage across (itV. 



13. The waveguid^ of claim 9, jwherein adjacent pairs of 
said strips, said ^variable capaccitance, and said dielectric 
substrate preseny a series of [high impedance resonant L-C 
circuits to a / signal at re^£n^jr£>--^^^ uenc y °f said 
waveguide . 



14. The waveguide of claim 9, wherein said conductive 
strips, saidf variable capacitance, and said dielectric 
substrate pfresent a primarily capacitive impedance to 
signal at a/ frequency higher that said resonant frequency. 
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15. The waveguide of claim 9, further comprising a array 
amplifier/ positioned within said waveguide to amplify the 
signal pissing through it. 



16. The waveguide of claim 15, whereiln said array amplifier 
positioned within the waveguide tar amplify said waveguide 
signal after its phase has been ^fiifted. 

17. The waveguide of claim 16, /further comprising: 

a first impedance transition region between the entry 
? / 

to said waveguides and said/ wall structures, said first 
region transitioning from a /resonant frequency higher than 
said structure's resonant /frequency at said entry, to a 
resonant frequency substantially equal to said wall 
structure resonant frequency at said wall structure; and 

a second impedance transition region downstream from 
said impedance structures, said second region transitioning 
from a resonant frequency at said wall structures 
substa^vtialTy equal to "the wall structure resonant 
frequency to a higAer exit resonant yfrequency downstream 
from said wall stmictures. 




18. The waveguifde of claim 2L1 , further comprising an* 
amplifier impedance region elownstream from said second 
impedance regi/on and housing an amplifier array, said 
amplifier impedance region I having a^fesonant frequency 
substantially equal to said^s-eedficl impedance transition 
region's exijc resonant frequency. 



A module for phase shifting or beam steering an 
electromagnetic beam, comprising: 

a plurality of waveguides adapted to receive at least 
portion of an electromagnetic beam, said waveguides being 
adjacent/ to one another with (t^^r^) longitudinal axes 
aligned/with the propagation of said beam, each of said 
waveguipes having a phase shifting section to cause a shift 
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in the phase of jbheir ^respective portions of said be 



am. 



20 o The module of claim 19, wherein each of said waveguides 
causes the same shift in(its respective portion of said 
electromagnetic beam. 



21. The module of claim 19/ wherein each said waveguide 
compri^ 

a^waveguide; and 

at least one P a i/ °f opposing impedance wall 
structures on saia.waveguide that establish an impedance to 
signals at a resonant ^frequency of said^waveguide and a 
higher impedance to signals having a frequency higher than 
said resonan^^ aid will^struc tures presenting a primarily 
capacitive impedance/ to higher frequencies to shift^T^s^ 



10 phase. 
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The module off claim 21, whereiri said wall structures 



present high impedance resonant L/C circuits to a resonant 
frequency, and a primarily capac/tive impedance to a signal 
having a frequency higher than/said resonant frequency. 
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23. The waveguide of cla: 
structures prefsent a high impe^c 



21, w^h^rein said wall 
H5e to a signaT aft a" 



r^sonant^Erequlency which has an E field transverse to the 
Waveguide axis and parallel to the wall structures, and a 
primarily capacitive impedance to a signal having a 
frequency higher than said resonant frequency. 



24. The mddule of claim 21, wherein each said impedance 
wall struct/Lire comprises: 

a substrate of dielectric material having two sides; 

a conductive layer on one side of said dielectric 
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material; 

a plurality of mutually spagfed conductive strips on 
the other side of said dielectmc material, said strips 
being separated by gaps and positioned parallel to said 
waveguides longitudinal axis; yand 

a plurality of conductive vias extending through said 
dielectric material between ysaid conductive layer and said 
conductive strips . 

25. The module of claim 1$, wherein each of said waveguides 
causes different shifts /in its respective portion of said 
electromagnetic beam to/steer the beam passing through said 
module. 

26. The module of c/aim 25, wherein said impedance wall 
structures establish a resonant f^qu^ncy for said 
waveguide, further Comprising an adjustable circuit element 
connected to said waveguide tpr adjust said resonant 
frequency . 



27. The module <£f claim 31, /wherein each said impedance 
wall structure Comprises: ' 

a substrata of dielectricNs^aterj^i^having two sides; 
a conductive layer on one side of said dielectric 
material; 

a plurality of mutually spaced conductive strips on 
the other side of said dielectric material, said strips 
being separated by gaps and positioned parallel to said 
waveguides Yongitudinal axis; 

a variable capacitance across each said gap; and 
a pluo/ality of conductive vias extending through said 
dielectric/material between said conductive layer and said 
conductive strips. 
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28. The module of claim 27, wherein changes in said 
variable capacitance changes the frequency at which said 
impedance structure presents a high impedance. 

29. The module off claim 32. wherein said variable 
capacitance comprises a vasactor diode having a voltage 
dependent capacitance, thpr capacitance of said diode varies 
inversely with/the voltage across it. 
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30. The waveguide of V claj ja<r9, further comprising an array 
amplifier /positioned within each of said waveguides to 
amplify sraid beam portion passing through each respective 
said waveguide. 



